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Tablel Comparison between the deter mined values and the certified values of the element
contents in tea standard reference material GBWO7605 (replicate: 3)
Hement Determined Certified Element Determined Certified
Al/mg- kg ! 2123 (3 000) Mg/ mg - kg ! 1428 1 700 + 100
Aslig- kgt 208 6 280 +30 Mn/mg- kg~ ! 1167 1240+ 40
B/mg- kg1 11 72 15+3 Na/ mg - kg~ *! 57. 18 44 +4
Ca/mg- kg1 4 865 4 300 + 200 Ni/mg- kg~ 5 379 46+0 3
Cdug- kg ! 68 60 57+8 P/mg- kgt 2681 2840 + 60
Criug- kg-? 749 3 800 + 20 Pb/ mg- kg1 3 964 4.4+0 2
Cu/mg- kg ! 22 32 17.3+1 0 g % 0. 223 8 0. 245+0. 015
Fe/ mg- kg~ * 211 5 26410 Selpg- kg-? 63 22 (72)
HoMg- kg 14 92 (13) S/mg- kg ? 13 69 152+05
K % 1 229 1 66 +0. 06 Zn/ mg - kgt 28 12 26.3+0.9
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Table 2 The deter mined values of the element contents in different parts of typical garlic plant
Hement Root Stem(low) Stem(middle) Stem(high) Tender |eaves Old leaves
Allmg- kg~*! 41 10 1 340 09729 1 508 14. 60 8 205
AsHg- kg-? 140. 2 15 39 15 43 18 42 17. 84 29. 28
B/mg- kgt 4725 3 337 3 087 3 295 2 758 2 622
Ca/lmg- kgt 1827 1892 1128 952 8 1204 2 045
Cdpg- kg™t 10. 05 9 843 9 671 14 79 5 244 10. 35
Criug- kg ?! 423 4 203 1 377. 4 326. 8 387. 5 286. 8
Cu/mg- kg~ * 2 076 0 3125 0. 3077 1 058 2 638 0. 527 8
Fe/ mg- kg~ 4590 1 786 3 875 0. 992 4 16 14 8 680
Hgllg- kg™ ! 2 725 07161 ND " ND * 1197 1 790
Kl % 0. 886 2 0.870 3 07101 0. 846 3 0 7477 0. 968 7
Mg/ mg- kg~ *! 223 0 166. 0 123 9 110 2 260. 7 131 1
Mn/mg- kg~ 1! 3 084 2 321 1 525 1 919 3 077 2 932
Na/ mg - kgt 113 6 51 74 24. 71 22 04 13 44 34. 69
NiMg- kgt 734. 2 136. 6 74. 33 234 2 48 98 66. 27
Pimg- kg~ 171 8 651 9 367. 8 388 0 584. 7 312 1
Pb/ug- kg ? 232 7 ND * ND " ND * ND * 241 3
9 % 0. 1930 0. 167 5 0. 1639 0191 4 0.209 1 0122 6
Selug- kgt 7. 544 6. 690 4. 574 4. 161 5 520 3 830
St/mg- kg~ ?! 2 372 2 946 1 461 1 522 0. 879 2 08797
Zn/ mg- kg~ ?! 3 736 4 094 3 280 4 204 5 903 3 906
ND " (not determinable) means that the elemental contents are too low to be determined
Table 3 The determined values of the elemental contents in garlic bulbs
Hement Bulb 1 Bulb 2 Element Bulb 1 Bulb 2
Allmg- kg1 ND ND Mg/ mg - kg~ *! 200.8+2 0 196. 6+5 6
Asbg- kg ?t ND ND Mn/mg - kg~ ?! 358+0.08 323+0 02
B/mg- kg~ *! 1 45+0 02 159+0 04 Na/ mg- kg~ *! 3/ 1+17 36.5+59
Ca/mg- kg-? 165 4+5 0 160. 6+ 29 4 Ni/ng- kg * 128 2+1 2 110 8+10. 5
Cdipg- kg ? 19 7+1 2 21, 0+0. 8 Pimg- kg~ * 1248 +10 1216+28
Criug- kg ! 67.0+1 7 64 6+2 9 Po/lg- kg ! ND ND
Cu/'mg- kg~ ! 20+05 23+0.6 g % 0.35+0 01 0. 329 £ 0. 007
Fe/mg - kg~ * 850 2 86+08 Selig- kg ! 28 2+0. 6 305+1 1
Hg/lg- kg * 1 70+0 05 22403 Sr/mg- kgt 0 70+0 04 0.82+0. 01
Kl % 0.32+0 01 0.31+0 02 Zn/mg- kg ?! 4.93+0 09 4 78+0.04
Cu Zn, Fe, Mn SOD , Cu , Ca
Zn , P
Cu/ Zn- SOD , Fe , Ca , Ca
) , Fe- SOD P
(en Fe ) Mg
Fe; Mn ) '
, Cu,Zn Fe

Pb
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Sudies on the Contents of Twenty Elements in Different Parts of Garlic
by Using ICP-OES, AASand AFS Combined with Microwave
Decomposition Method

WAN G Xiao-ping* , XIANG Surliu?
1. School of Radioactive Medicine and Public Hygiene, Suzhou University , Suzhou 215123, China
2. Analytical Center, Suzhou Universty, Suzhou 215123, China

Abgract The garlic plants sampled in the suburbs of Suzhou were rinsed thoroughly with deionized water , and divided into sx
different parts: root , low stem, middle stem, high stem, tender leaves and old leaves. After decompostion in a microwave ov-
en, the contentsof Al , As,B, Ca, Cd, Cr, Cu, Fe, Hg, K, Mg, Mn, Na, Ni, P, Pb, S, Se, Sr and Znin these parts were
determined by usng ICP-OES, AASand AFS, and the contents of these 20 elementsin garlic bul bs collected from the same loca
tion were a0 determined. It wasfound that the tender leavesor the bulbsof garlic should be chosen preferably for the extraction
of active compounds, because they are much richer in Cu, Fe, Mn, S, Se and Zn elements and rather low in harmful As, Cd,
Hg and Pb elements as compared with other parts of garlic. The contentsof 20 elements are varied in sx different parts of gar-
lic, from which some useful conclusons can be drawn concerning either physiological properties of garlic or stuations of atmos
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phere contamination.
Keywords Garlic; Hement; Microwave digestion; ICP-OES; AAS; AFS
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